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1.0 Purpose and Need 
1.1 Introduction  

The Bureau of Land Management Applegate Field Office (BLM) is proposing to gather and remove 

excess wild horses and burros from within and outside the Massacre Lakes, Bitner, Nut Mountain, Wall 

Canyon, High Rock, and Fox Hog Herd Management Areas (HMAs; hereafter referred to as the Surprise 

Complex or the Complex) in order to bring the population to the established appropriate management 

level (AML) and implement a range of fertility controls to maintain the population to within AML  over a 

period of up to 10 years from the date of the initial gather operation to allow for recovery of deteriorated 

rangeland resources.  Aerial surveys would be conducted just prior to gathers to verify numbers and 

locations of the animals.  The specific number of animals gathered and removed to achieve and/or 

maintain AML would depend on when the actions occur and how many wild horses and burros are 

inhabiting the Complex.  All f emale horses returned to the Complex would be treated with an approved 

fertility control in accordance with current BLM policy and guidance.  

 

In compliance with the National Environmental Policy Act (NEPA), this Environmental Assessment (EA) 

is a site-specific analysis of potential impacts that could result from implementation of the proposed 

action or alternatives.  If the BLM determines significant impacts could occur, an Environmental Impact 

Statement (EIS) would be prepared for the project.   If no significant impacts are expected, an EIS would 

not be prepared and a decision would be issued along with a Finding of No Significant Impact (FONSI) 

documenting the reasons why implementation of the selected alternative would not result in significant 

environmental impact.  
 

1.2 Background 

The Surprise Complex contains six HMAs administered by the BLM Applegate Field Office: Massacre 

Lakes, Bitner, Nut Mountain, Wall Canyon, High Rock, and Fox Hog which are managed as a complex.  

The Massacre Lakes HMA is included in this Complex because it is adjacent to the Bitner HMA and wild 

horses have been observed moving between the two HMAs.  The total acreage of the Complex is 396,674 

acres of public and private lands and consists of a vast, diverse, and remote landscape.  The Surprise 

Complex lies in northwestern Nevada mostly in Washoe County, Nevada with a small portion in 

Humboldt County, Nevada.  The Surprise Complex is approximately 45 miles long from north to south 

and 25 miles wide east to west.  Portions of the Complex are within the Black Rock High Rock National 

Conservation Area, which is also administered by the BLM.  The Complex is bordered to the northeast by 

the Sheldon National Wildlife Refuge.  It is along Washoe County Route 8A and Washoe County Route 

34.  On lands adjacent to the east are several HMAs administered by the BLM Nevada Black Rock Field 

Office; the Calico Mountains, Granite Range, and Warm Springs Canyon HMAs are all part of the Calico 

Complex, which is managed under a different land use plan. 

 

Therere are 377,063 acres of BLM-administered lands within the Surprise Complex (Table 1-1).  The 

Complex contains many unique and important biological, geological, scenic, and cultural resources.  

Besides providing forage and habitat for wild horses, the Complex is an important habitat for several 

wildlife species, including the greater sage-grouse, pronghorn, and mule deer.  The other predominant 

land uses within the HMA are livestock grazing, wilderness recreation, and general recreation, including 

hunting.  
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Table 1-1: Acreages Federal and Non-Federal lands for the HMAs in the Surprise Complex 

 

HMA  
BLM 

Acres 

Non-BLM 

acres 

Total 

acres 

Massacre Lakes 36,084 3,842 39,926 

Bitner 47,766 5,966 53,732 

Nut Mountain 38,396 1,840 40,236 

Wall Canyon 39,119 2,033 41,152 

High Rock 94,612 77 94,689 

Fox Hog 121,086 5,853 126,939 

Total 377,063 19,611 396,674 

 

 

The aggregate AML range within the Complex is 283-496 wild horses and zero burros, although burros 

have been observed in the Complex.  The AML upper limit is the sum total of the maximum number of 

wild horses that the Complex can support while maintaining a thriving natural ecological balance and 

multiple use relationship on the BLM-administered lands in each of the HMAs in the area.  Establishing 

AML as a population range allows for the periodic removal of excess animals (to the low range) and 

subsequent population growth (to the high range) between removals.  The AML for each HMA was 

established independently, even though the Complex is managed as a metapopulation based on the sum of 

the AMLs of all the HMAs combined.  The AML for each HMA in the Surprise Complex was determined 

based on in-depth analyses of habitat suitability, resource monitoring, and population inventory data with 

public involvement.  The background history on AML establishment and subsequent decisions can be 

found in the 2011 High Rock Complex Wild Horse Population Management Plan Environmental 

Assessment (DOI-BLM-CA-N070-2011-04-EA, Section 1.5) and is incorporated into this assessment by 

reference.  Monitoring data informing AML continue to be collected for each individual HMA, and these 

data do not indicate a need or basis for further adjustments. 

 

The BLM designated the Massacre Lakes, Bitner, High Rock, Nut Mountain, and Wall Canyon Herd 

Areas as suitable for the long-term management of wild horses in the approved Cowhead-Massacre 

Management Framework Plan (MFP) in 1981.  The Cowhead-Massacre MFP/Record of Decision (1982) 

established the multiple use balance between livestock, wild horses, and wildlife based on the analyses of 

alternative allocations between these uses, and set initial forage allocations for wild horses.  In similar 

fashion, the BLM designated the Fox Hog Herd Area in the Tuledad/Homecamp MFP/Record of Decision 

in 1979.  AML was established for the Massacre Lakes HMA in DOI-BLM-CAN070-2013-0021-EA in 

2013. 

 
Massacre Lakes HMA Appropriate Management Levels 

The AML for Massacre Lakes HMA was estimated at 25-35 horses in the 2008 Surprise Field Office 

Resource Management Plan and Record of Decision (DOI-BLM-CA-N020-2008-0002-RMP-EIS).  
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Additional analysis and monitoring data supported establishment of the AML range of 25-45 horses in the 

2013 Livestock Grazing Authorization and Wild Horse Appropriate Management Level Establishment 

Massacre Lakes Allotment and Herd Management Area EA (DOI-BLM-CAN070-2013-0021-EA).  No 

other adjustments have been made to this AML and monitoring data do not indicate a need or basis for 

further adjustments. 

 

Bitner HMA Appropriate Management Levels 

 

The AML was re-established for the Bitner HMA as a population range of 15-25 in 1993, based on 

resource condition inventory and monitoring.  The 1993 AML was established because the 1992 analysis 

supported the management levels established in the Management Framework Plan and confirmed that 

there was not extra forage to allocate on this HMA.  The 1993 Decision stated that the population level of 

40 wild horses in the HMA in 1992 was excessive, and that a range of 15-25 wild horses would result in a 

thriving natural ecological balance in combination with the other uses of the area.  The 2008 Surprise 

RMP re-affirmed this AML range. 

 

Fox Hog HMA Appropriate Management Levels 

 

The AML for the Fox Hog HMA was increased from a range of 50-75 wild horses to a population range 

of 120-226 wild horses in April 1999.  The AML increase was supported by livestock utilization data, 

actual use information, wild horse population inventory data, precipitation, and utilization monitoring 

data collected from 1987 to 1997.  The 2008 Surprise RMP re-affirmed this AML range. 

 

High Rock HMA Appropriate Management Levels 

 

The combined AML for the High Rock HMA has been established as a population range of 78-120 

horses.  The High Rock HMA is subdivided into two home ranges: the East of Canyon Home Range and 

the Little High Rock Home Range.  The AML was established for the East of Canyon Home Range as a 

population range of 30-40 in 1993.  The 1993 Decision stated that wild horses were using the bottom of 

High Rock and Pole Canyons during the growing season, which was preventing the plant communities 

from achieving or being maintained at site potential.  When wild horse numbers were between 30-40 

head, they did not use the canyon bottoms during the summer, and this allowed the vegetation to progress 

towards meeting vegetation condition goals, and also helped to protect cultural resource sites.   

 

The AML was established for the Little High Rock Home Range as a population range of 48-80 in June 

2001.  The AML was based on analysis of monitoring data and field inspections.  The two primary 

limiting factors affecting wild horses and their habitat in the Little High Rock Home Range were: 1) the 

condition of riparian habitat and 2) water availability.  The 2008 Surprise RMP re-affirmed this AML 

range. 

 

Nut Mountain HMA Appropriate Management Levels 

 

The AML was reaffirmed for the Nut Mountain HMA as a population range of 30-55 in 1993.   

This AML was established in order to address the riparian condition problems noted during the 1992 

analysis, and to develop a thriving natural ecological balance in combination with the other herbivores on 

the range.  The 2008 Surprise RMP re-affirmed this AML range.     

 

Wall Canyon HMA Appropriate Management Levels 
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The AML was reaffirmed for the Wall Canyon HMA as a population range of 15-25 in 1993. 

This AML was based on riparian condition and impacts from wild horses, and developing a thriving 

natural ecological balance in combination with the domestic livestock and native wildlife on the range.   

The 2008 Surprise RMP re-affirmed this AML range. 

 

Adjacent Lands Outside of HMAs 

 

Management of wild horses and burros on the Calico Complex, to the east, falls within the jurisdiction of 

the BLM Nevada Black Rock Field Office, and is outside the scope of this EA. For the purposes of aerial 

survey, lands in the Surprise Complex and Calico Complex are surveyed at the same time as nearbly lands 

on the Sheldon National Wildlife Refuge (NWR), Carter Researvoir HMA, Hart Mountain NWR, Beatys 

Butte HMA, in what is known as the ótri-state complexô of survey flights (i.e., Lubow 2020). 

Administratively, though, all of those areas do not comprise a single complex.  It is worth noting that 

animals regularly move across the administrative boundary separating the Surprise Complex and Calico 

Complex, as the fencing condition may be poor in in places. As a result, it is possible that some free-

roaming wild horses and burros affected by BLM Nevada management decisions may move onto Surprise 

Complex lands. Conversely, some animals affected by BLM California Surprise Field Office decisions 

may move onto Calico Complex lands. 

 

The public land portions of the High Rock Complex adjacent and to the west of six HMAs in the Surprise 

Complex are areas that did not have wild horses at the time of passage of the Wild Free-Roaming Horses 

and Burros Act of 1971 (as amended), or that have been determined through the BLM Land Use Planning 

process to not be suitable for wild horse use.  As such, these areas are not managed for wild horses and 

applicable laws, policies, regulations, and land use plans direct that any wild horses found on these lands 

should be promptly removed. See Appendix B for a map of animal group locations both on- and off-

HMAs. 

 

Past Actions 

The 2011 High Rock Complex (Bitner, Fox Hog, High Rock, Nut Mountain and Wall Canyon Herd 

Management Areas) Wild Horse Population Management Plan EA (DOI-BLM-CA-N070-2011-04-EA) is 

available on the National NEPA Register at: https://eplanning.blm.gov/epl-front-

office/eplanning/nepa/nepa_register.do.  To locate the EA, select ñtext search,ò ñCalifornia,ò ñSurprise,ò 

and fiscal year ñ2011.ò 

  

In 2011, 1,334 wild horses were gathered, 1,148 wild horses were removed, and 186 wild horses were 

released back to the High Rock Complex.  Of these, 38 mares were treated with fertility control vaccine 

(Porcine Zona Pellucida, PZP-22) and freezemarked for future identification.  Post-gather in 2011, an 

estimated 309 wild horses remained in the Complex based on an aerial survey.   

 

Current Population Estimate 

The most recent aerial survey within and outside the Surprise Complex in June 2019 included an 

estimated population of 1,301 wild horses and 11 burros.  These numbers are based on an aerial survey 

observations made using the simultaneous double-observer method.  Statistical analysis of data to account 

for animals present, but not seen, led to an estimated total of 1,301 wild horses in the Complex at the time 

of the survey ï implying that observers saw approximately 97% of horses present. Burro observations 

were not analyzed, due to small sample size.  It is also likely that the 2019 population estimates are lower 

than the actual number of animals present within and outside of the Complex because of known tendency 

https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do
https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do
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for the double-observer analysis to lead to underestimating true herd sizes (Lubow 2020).  Additionally, 

the census was completed prior to the end of the 2019 foaling season, so there were likely additional foals 

born after the completion of the 2019 census (Lubow 2020).  The number of animals counted in the 2019 

population census is more than 400 percent over the lower AML for wild horses (see Figure 1-1). 

 

Figure 1-1: Wild horse population estimates in the Surprise Complex based on aerial censuses from 

2010 ï 2019. Figure populated by data from Lubow (2010, 2011, 2013, 2015, 2016, 2020). 

 

   
 

 

Proximity to Other HMAs 

The Surprise Complex and the Calico Mountain Complex are adjacent to each other, and are separated by 

an administrative boundary fence that is known to be in disrepair in some areas.  It is likely that any 

gather operations would occur either just prior to, or in conjunction with gathers for the Calico Mountains 

Complex and the McGee Mountain HMA that the BLM Nevada Winnemucca District Office is proposing 

to prepare. If it would be possible, a collaborative effort to simultaneously gather these areas across BLM 

administrative units could increase gather efficiency, and could aid in successfully  removing wild horse 

and burro populations from the range to achieve the low AML. 

 

Based on all information available at this time, the BLM has determined that excess wild horses and 

burros exist within the Complex and need to be removed.  BLM will continue to monitor resources and 

the wild horses and conduct assessments to help inform management decisions.  The following factors for 

determining excess include, but are not limited to the following:   

 

1.   In June 2019, the BLM conducted an aerial survey of the Surprise Complex and counted 1,301 

wild horses and 11 wild burros.  There are at least 805 horses and 11 burros in excess of the AML 

upper limit (and 1,018 horses and 11 burros in excess of the AML lower limit). 

 

2.   Wild horses and burros are using more than 2.5 times their allocated forage based on AUMs 

allocated by the upper limit AML (see Table 1-2). 
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3.   Riparian functional assessments completed between 2011 and 2020, document severe utilization 

of forage within riparian and wetland habitats and extensive trampling and trailing damage by 

wild horses and burros. 

 

4. Cultural resource inventories completed between 2011 and 2020 indicate that wild horse and 

burro overpopulation is and has contributed to heavy trampling damage of archaeological sites, 

features, and artifacts resulting in adverse effects to historic properties. 

 

5.   Land health evaluations and determinations completed between 2000 and 2018 indicate that the 

wild horse and burro overpopulation is contributing to the following standard(s) not being met:  

Riparian/Wetland. 

 

 

Table 1-2: Appropriate Management Levels for the HMAs in the Surprise Complex 

 

HMA  

 

2019 

Population 

Counts4/ 

BLM Document(s)/Date 

Appropriate 

Management Level 

(Numbers) 

Forage Allocation 

(AUMs)  1/ 

Horses Burros Horses Burros Horses 2/ Burros 3/ 

Massacre 

Lakes 
129 0 

Surprise RMP/ROD, April 

2008; Livestock Grazing 

Authorization and Wild 

Horse Appropriate 

Management Level 

Establishment Massacre 

Lakes Allotment and Herd 

Management Area, August 

2013.  

25 ï 45 0 300 ï 540 0 

Bitner 104 0 

Surprise RMP/ROD, April 

2008; Environmental 

Assessment # CA-028-93-03.  

Wild Horse Gathering and 

Removal: Bitner, High Rock, 

Nut Mountain, and Wall 

Canyon Herd Management 

Areas, June 1993. 

15 ï 255/ 0 180 ï 300 0 

Nut 

Mountain 
95 0 

Surprise RMP/ROD, April 

2008; Environmental 

Assessment # CA-028-93-03.  

Wild Horse Gathering and 

Removal: Bitner, High Rock, 

Nut Mountain, and Wall 

Canyon Herd Management 

Areas, June 1993. 

30 ï 55 0 360 ï 660 0 

Wall 

Canyon 
84 3 

Surprise RMP/ROD, April 

2008; Environmental 

Assessment # CA-028-93-03.  

Wild Horse Gathering and 

Removal: Bitner, High Rock, 

15 ï 25 0 180 ï 300 0 
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Nut Mountain, and Wall 

Canyon Herd Management 

Areas, June 1993. 

High 

Rock 
214 8 

Surprise RMP/ROD, April 

2008; Environmental 

Assessment # CA-370-01-07.  

Gathering of Wild Horses in 

the High Rock HMA, 

Decision and Little High 

Rock Home Range AML 

Establishment/Capture Plan, 

June 2001.   

Environmental Assessment # 

CA-028-93-03.  Wild Horse 

Gathering and Removal: 

Bitner, East of the Canyon 

Home Range (High Rock), 

Nut Mountain, and Wall 

Canyon Herd Management 

Areas, June 1993. 

78 ï 120 0 936 ï 1,440 0 

Fox Hog 351 0 

Surprise RMP/ROD, April 

2008; Environmental 

Assessment # CA-370-99-08. 

Bare Allotment and Fox Hog 

Wild Horse HMA: Livestock 

Carrying Capacity and 

Grazing Strategy, Wild Horse 

Appropriate Management 

Level , April 1999 

120 ï 

2266/ 0 
1,440 ï 

2,712 
0 

Outside 

HMA 
324 0 

 
0 0 0 0 

Total 1,301 11 
 283 ï 

496 
0 

3,396 ï 

5,952 
0 

1/ Animal Unit Month (AUM) is defined as the amount of forage necessary for the sustenance of one cow or its equivalent for a 

period of 1 month. 
2/ Horse AUMS are calculated using one mature horse (with foal) as 1 animal unit equivalent, for a 12 month grazing period. 
3/ Burro AUMS are calculated using one mature burro (with foal) as 0.5 animal unit equivalent, for a 12 month grazing period. 
4/Estimated population from 2019 aerial census which likely under counted the actual number of animals (Lubow 2020). 
5/The Surprise RMP/ROD, April 2008 incorrectly lists the AML for Bitner HMA as 15-20 horses.  This was a typographical 

error, and has been corrected through an RMP errata sheet. 
6/The Surprise RMP/ROD, April 2008 incorrectly lists the AML for the Fox Hog HMA as 120-220 horses.  This was a 

typographical error, and has been corrected through an RMP errata sheet. 

 
The total forage allocation for wild horses in the Surprise Complex ranges between 3,396 AUMs at the 

low AML to 5,952 AUMs at the high AML (Table 1-2). 

 
1.3  Purpose and Need for Action 

The purpose of the proposed action and other action alternatives is to achieve and maintain wild horse 

populations to be within the established AML s for the Surprise Complex over a period of 10 years.  These 

actions would allow the BLM to achieve management goals and objectives of attaining and maintaining 

wild horse and burro populations within AML  range, slow the current population growth rate through use 
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of population growth suppression methods, and restore and maintain a thriving natural ecological balance 

within the Surprise Complex.  

 

These actions are needed to protect rangeland resources from undue or unnecessary degradation, allow for 

recovery of degraded range resources, and restore a thriving natural ecological balance within a multiple-

use relationship on BLM-administered lands in the area consistent with the provisions of Section 3(b)(2) 

of the Wild Free-Roaming Horses and Burros Act of 1971, as amended (Wild Horse and Burro Act).1  

 

1.4  Land Use Plan Conformance 

The proposed action and action alternatives are in conformance with the Surprise Field Office Resource 

Management Plan and Record of Decision (April 2008), Section 2.24.4, and the Nevada and Northeastern 

California Greater Sage-Grouse Approved Resource Management Plan Amendment (USDOI BLM 2015; 

ARMPA) and Record of Decision (2015), Section 2.2.5.  These documents are available on the National 

NEPA Register at: https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do.    

 

1.5  Relationship to Laws, Regulations, and Other Plans 

The action alternatives are in conformance with the Wild Free-Roaming Horses and Burros Act of 1971 

(as amended), applicable regulations at 43 CFR § 4700, and BLM policies (see Appendix B).   

 

1.6  Conformance with Rangeland Health Standards and Guidelines 

Between 2000 and 2020, the BLM completed land health assessments within the Surprise Complex.  The 

BLM has determined that causal factors contributing to sites not meeting standards in the allotments 

include, but are not limited to, wildfire, activities on adjacent private lands, historic (pre-1970s) livestock 

grazing and high utilization from wild horses.  A causal factor is defined as the predominant current factor 

that is contributing to the degradation of resource conditions, or past management activities that have 

impacted the land.  More information regarding the Upland Soil and Biodiversity Standards for land 

health assessments conducted in the High Rock Complex (which includes all of the Surprise Complex 

HMAs except Massacre Lakes) between 2000 and 2010 can be found in the 2011 High Rock Complex 

Wild Horse Population Management Plan (DOI-BLM-CA-N070-2011-04-EA, Section 3.11).  Allotments 

continue to be evaluated for achievement of the rangeland health standards.  The Standards for Rangeland 

Health are located in the Rangeland Health Standards and Guidelines for California and Northwestern 

Nevada Final EIS (USDI 1998). 

 

The BLM completed 67 individual riparian functional assessments within the Surprise Complex between 

2010 and 2020 and determined that high amounts of grazing and trampling, resulting from the excess 

numbers of wild horses in the Complex, are contributing factors for sites not achieving the 

Riparian/Wetland Standard for Rangeland Health.  See Section 3.3.4 for a complete description of upland 

and riparian/wetland health assessments and results.   

  

1.7  Decision to be Made 

The authorized officer would determine whether to implement the proposed actions to achieve and 

maintain wild horse and burro populations within the established AML range and implement population 

 
1 The Interior Board of Land Appeals (IBLA) defined the goal for managing wild horse (or burro) populations in a thriving natural ecological 

balance as follows: ñAs the court stated in Dahl vs. Clark, supra at 594, the óbenchmark testô for determining the suitable number of wild horses 
on the public range is óthriving natural ecological balance.ô  In the words of the conference committee which adopted this standard: óThe goal of 

WH&B management should be to maintain a thriving ecological balance (TNEB) between WH&B populations, wildlife, livestock and 

vegetation, and to protect the range from the deterioration associated with overpopulation of wild horses and burros.ôò    

https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do
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growth control measures.  The decision would not set or adjust AML nor would it adjust livestock use, as 

these were set through previous land use planning decisions.   

 

1.8   Scoping and Identification of Issues 

The BLM interdisciplinary team identified wild horse and burro issues in the Surprise Complex through 

internal scoping.  For this assessment, the BLM also considered issues from previous scoping with the 

public during the 2011 High Rock Complex Wild Horse Population Management Plan EA (DOI-BLM-

CA-N070-2011-04-EA, see Section 1.9).  For the 2011 wild horse gather for the High Rock Complex, the 

BLM sent a scoping letter to approximately 200 public interests and received over 1,600 scoping letters or 

emails from individuals or groups.  The public will have opportunities to provide comments in response 

to this preliminary EA.  The issues analyzed in this assessment are the following: 

 

1.  Impacts to individual wild horses and burros and the herd including: 

¶ Projected population size and annual growth rate [WinEquus population modeling (the modeling 

does not apply to burros)] 

¶ Effectiveness of proposed fertility control application (as modeled in WinEquus) 

¶ Projected effects to measures of genetic diversity  

¶ Impacts to animal health and condition 

 

2.  Impacts to vegetation/soils, riparian/wetland, and cultural resources including: 

¶ Forage utilization and alteration 

¶ Impacts to vegetation/soils and riparian/wetland resources assessed by measures of Proper 

Functioning Condition (PFC) 

 

3.  Impacts to wildlife, migratory birds, and threatened, endangered, and special status species and their    

habitat including: 

¶ Displacement, trampling, disturbance, or population decline 

¶ Competition for forage and water 

 

See Chapter 6 Consultation and Coordination for information regarding Tribal Consultation. During 

regularly scheduled consultation meetings between the BLM Applegate Field Office and federally 

recognized tribes whose ancestral territories and/or areas of interest overlap with field office boundaries, 

Tribes expressed broad support for gathers generally and expressed concern that wild horse and burro 

overpopulation was actively resulting in cultural resource degradation.    

 

The preliminary EA was made available to the public via the projectôs webpage on the NEPA Register for 

a 30-day comment and review period that opened January 14, 2021 and closed February 14, 2021.  The 

BLM received over 8,100 submissions during the public comment period, of which more than 7,300 of 

those submissions were form letters.  The BLMôs response to public comments received on the 

preliminary EA are described in Appendix Q. 

 

 

2.0 Description of the Alternatives 
 

2.1 Introduction  

This section describes the proposed action and alternatives, including any that were considered but 

eliminated from detailed analysis.  In this EA, four alternatives are analyzed in detail. 
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2.2 Description of Alternatives Considered in Detail 

 

The action alternatives were developed in response to the identified resource issues and the purpose and 

need, as described in Section 1.3.  The no action alternative would not achieve the identified purpose and 

need.  However, it is analyzed in this EA to provide a basis for comparison with the other action 

alternatives and to assess the effects of not conducting any gathers, removals, or fertility control.  The no 

action alternative is in violation of the Wild Horse and Burro Act which requires the BLM to immediately 

remove excess wild horses and burros when a determination is made that excess animals are present and 

that action is necessary to remove excess animals.   

 

2.2.1 Management Actions Common to Alternatives 1, 2, and 3 

¶ Gathers would be scheduled by the BLM National Wild Horse and Burro (WHB) Program Office.  

Summer or early fall gathers are preferred to avoid seasonal greater sage-grouse restrictions, peak 

foaling season, and hunting season.  Several factors such as animal condition, herd health, weather 

conditions, or other considerations could result in adjustments in the schedule.  

¶ The duration, frequency, and magnitude of the gathers would depend on the number of animals 

approved for removal following coordination with the National WHB Program.  Aerial surveys would 

be used to estimate population size.  Distribution flights should occur prior to gathering to determine 

herd locations but are dependent on BLM National WHB Program Office priorities and funding.   

¶ Gather operations would be conducted in accordance with the Comprehensive Animal Welfare 

Program (see Appendix D).  The primary gather (capture) methods would be the helicopter drive 

trapping method with occasional helicopter assisted roping (from horseback).  Bait and water trapping 

may also be used to capture animals for removal or for fertility control treatment. Gather methods 

would be determined on a case-by-case basis.  

¶ Trap sites and temporary holding facilities would be located in previously used sites or other 

disturbed areas whenever possible (Appendix E).  Undisturbed areas identified as potential trap sites 

or holding facilities would be inventoried for cultural, botanical, and wildlife resources prior to 

initiation of gathers.  If any special natural or cultural resources are encountered, these locations 

would not be used unless they could be modified to avoid impacts to cultural resources, as determined 

by the field office archaeologist.   

¶ A U.S. Department of Agriculture ï Animal and Plant Inspection Service or other veterinarian may be 

on-site during the gather, as needed, to examine animals and make recommendations to the BLM for 

care and treatment of wild horses and burros.   

¶ Decisions to humanely euthanize animals in field situations would be made in conformance with 

BLM policy (Instruction Memorandum [IM] 2015-70; https://www.blm.gov/policy/im-2015-070).  

¶ Data including sex and age distribution of gathered animals, condition class information (using the 

Henneke rating system), color, size, and other information may also be recorded, along with the 

disposition of that animal (removed or released).   

¶ Wild horse genetic diversity would be monitored in keeping with BLM IM 2009-062. If observed 

heterzygosity levels are unacceptably low, 3-5 fertile wild horses from outside HMAs would be 

introduced every 8-10 years, to augment genetic diversity and reduce the risk of inbreeding 

depression. 

¶ Excess animals that are removed would be transported to BLM off-range corrals where they would be 

prepared (e.g., freezemarked, mircrochipped, vaccinated, de-wormed, and gelded) for adoption, sale 

(with limitations), or off-range pastures, in accordance with current policy. 

¶ There is no burro AML for any of the HMAs within the Complex, therefore any burros gathered from 

within or outside the Complex would be removed. 

https://www.blm.gov/policy/im-2015-070
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¶ No trap sites would be set up within a four mile buffer of active and/or pending greater sage-grouse 

leks during the lekking and nesting seasons in areas of documented use determined by telemetry 

locations. Areas within a four mile buffer of active and/or pending leks would be considered 

avoidance areas and protect approximately 85 percent of nesting greater sage-grouse.  

¶ No trap sites would be set up in proximity to known populations of other sensitive wildlife species.  

¶ All animals gathered from outside of established HMA boundaries would be removed. No horses or 

burros would be returned to areas outside the HMAs. 

¶ One trap site (with one alternative) would be set up within the Massacre Rim Wilderness Study Area 

(WSA), and one trap site would be set up in designated Wilderness. 

 

2.2.2 Management Actions Common to Alternatives 1 and 2 

¶ All mares released back to the Complex would be treated with fertility control methods such as 

Porcine Zona Pellucida (PZP), GonaCon, or a similar approved immunocontraceptive vaccine and/ or 

an intrauterine device (IUD). Fertility control treatment would be conducted in accordance with 

approved standard operating and post-treatment monitoring procedures (SOPs, Appendix F).  Mares 

returned to the range would be selected to maintain a diverse age structure, herd characteristics, and 

conformation. 

¶ Post-gather, every effort would be made to return released horses to the same general area within 

individual HMAs from which they were gathered. 

 

2.2.3 Alternative 1 (Proposed Action): Phased-in Gather and Removal of Excess Wild Horses to 

Low-AML,  Population Growth Suppression, and Sex Ratio Adjustment  

The proposed action has three separate goals to be accomplished in stages in the following order: 

1. Gather and remove excess animals to reach low AML as expeditiously as feasible through one or 

more gathers . 

2. Treat any mares returned to the Complex with fertility control method. 

3. Sex ratio adjustment to 60 percent males and 40 percent females. 

4. Once low AML is reached, if fertility controls do not keep population within AML and the wild 

horse population exceeds AML, conduct maintenance gather(s) to keep the population within 

AML during the 10-year period so that degraded range resources have sufficient opportunity to 

recover.  

 

Gather and Remove 

The proposed action would gather and remove as many excess wild horses and burros as feasible (based 

on gather efficiencies and holding capacity) from within and outside the Surprise Complex over a period 

of 10 years from the initial gather until low AML is reached and  to maintain the wild horse population 

within the AML range.  It is expected that gather efficiencies, funding, and holding space would not allow 

for attainment of low AML during the initial gather. Therefore, multiple gathers would occur to achieve 

low AML and management objectives during the 10-year period.  After each gather, an aerial survey 

would be completed to count the remaining population as funding allows.       

 

Fertility Control 

The BLM has identified fertility control as a method that could be used to protect rangeland ecosystem 

health and to help maintain the population within AML and reduce the frequency of wild horse and burro 

gathers and removals.  Expanding the use of population growth suppression to slow population growth 

rates and reduce the number of animals removed from the range and sent to off-range pastures is a BLM 

priority.  Contraception has been shown to be a costȤeffective and humane treatment to slow increases in 

wild horse populations or, when used with other techniques, to reduce horse population size (Bartholow 
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2004, de Seve and BoylesȤGriffin 2013, Fonner and Bohara 2017).  No finding of excess animals is 

required for the BLM to pursue contraception in wild horses or burros.  

 

Under this alternative, the BLM would attempt to gather a sufficient number of wild horses to allow for 

the application of fertility control vaccines (PZP ZonaStat-H, PZP-22, GonaCon, or other approved 

formulation) and/ or IUDs to all mares that are released.  It is not expected that BLM would ever gather 

all horses present in the Complex, so even with fertility control applications it is expected that a relatively 

large fraction of mares (e.g., 50% or more) would likely be fertile at any given time period. That fraction 

would be approximated via monitoring activities including aerial surveys and ground-based observations 

conducted during the course of management.  Fertility control implementation would follow current 

program policy and guidelines.  Over the 10 year period, all mares trapped and selected for release would 

be treated or boostered with fertility control treatments such as GonaCon and/ PZP 22, ZonaStat-H 

(native PZP), or most current approved vaccine formulations to prevent pregnancy in the following 

year(s).  All animals treated with any type of fertility control would be freezemarked/microchipped and 

identified according to current policy.  Some females would be treated once at the temporary holding 

facility and released back into the HMA while other females could be removed to the off-range corrals for 

treatment prior to release back to the Complex.  For some vaccines (i.e., ZonaStat-H), annual retreatments 

are necessary to maintain fertility control efficacy.  Decisions about fertility control treatments for mares 

would be made based on availability of treatments, space at off-range corrals, and the presence of a foal.  

Fertility control vaccine treatments and re-treatments could be administered as part of gather and release 

operations, in off-range corrals, or by remote delivery (e.g., darting). IUD treatments require an animal to 

be handled.  

 

Liquid emulsion vaccines can be injected by hand or remotely administered in the field using a pneumatic 

dart (Roelle and Ransom 2009, Rutberg et al. 2017, McCann et al. 2017) in cases where mares are 

relatively approachable.  Use of remotely delivered (dart-delivered) vaccine is generally limited to 

populations where individual animals can be accurately identified and repeatedly approached within 50 

meters (BLM 2010, Rutberg et al. 2017).  Darting can be implemented opportunistically by applicators 

near water sources or along main trails out on the range.  Blinds may be used to camouflage applicators to 

allow efficient treatment of as many mares as possible.  ZonaStat-H, GonaCon-Equine (or other effective 

vaccine formulations) would be administered by applicators field darting the mares.  Although PZP-22 

pellets have been delivered via darting in trial studies (Rutberg et al 2017, Carey et al. 2019), BLM does 

not plan to use darting for PZP-22 delivery until there is more demonstration that PZP-22 can be reliably 

delivered via dart.  Prior to actually darting, an inventory of the wild horses would be conducted.  This 

could include a list of marked horses and / or a photo catalog with descriptions of the animals to assist in 

identifying which animals have been treated and which need to be treated. 
 

Intrauterine Devices (IUDs) 

Based on promising results from studies in domestic mares, BLM has begun to use IUDs to control 

fertility as a wild horse and burro fertility control method on the range. The initial management use was in 

mares from the Swasey HMA, in Utah. The BLM has supported and continues to support research into 

the development and testing of effective and safe IUDs for use in wild horse mares (Baldrighi et al. 2017, 

Holyoak et al. unpublished data). However, existing literature on the use of IUDs in horses allows for 

inferences about expected effects of any management alternatives that might include use of IUDs, and 

support the apparent safety and efficacy of some types of IUDs for use in horses.  Overall, as with other 

methods of population growth suppression, use of IUDs and other fertility control measures are expected 

to help reduce population growth rates, extend the time interval between gathers, and reduce the total 

number of excess animals that will need to be removed from the range.   
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The 2013 National Academies of Sciences (NAS) report considered IUDs, and suggested that research 

should test whether IUDs cause uterine inflammation, and should also test how well IUDs stay in mares 

that live and breed with fertile stallions. Since that report, a recent study by Holyoak et al. (unpublished 

data) indicate that a flexible, inert, y-shaped, medical-grade silicone IUD design prevented pregnancies in 

all the domestic mares that retained the device, even when exposed to fertile stallions.  Domestic mares in 

that study lived in large pastures, mating with fertile stallions. Biweekly ultrasound examinations showed 

that IUDs stayed in 75% of treated mares over the course of two breeding seasons. The IUDs were then 

removed so the researchers could monitor the maresô return to fertility. Uterine health, as measured in 

terms of inflammation, was not seriously affected by the IUDs, and most mares became pregnant within 

months after IUD removal. The overall results are consistent with results from an earlier study (Daels and 

Hughes 1995), which used O-shaped silicone IUDs.    

 

IUDs are considered a temporary fertility control method that does not generally cause future sterility 

(Daels and Hughes 1995). Use of IUDs is an effective fertility control method in women, and IUDs have 

historically been used in livestock management, including in domestic horses. Insertion of an IUD can be 

a very rapid procedure, but it does require the mare to be temporarily restrained, such as in a squeeze 

chute. IUDs in mares may cause physiological effects including discomfort, infection, perforation of the 

uterus if the IUD is hard and angular, endometritis, uterine edema (Killian et al. 2008), and pyometra 

(Klabnik-Bradford et al. 2013). In women, deaths attributable to IUD use may be as low as 1.06 per 

million (Daels and Hughes 1995).  

 

The exact mechanism by which IUDs prevent pregnancy is uncertain (Daels and Hughes 1995), but the 

presence of an IUD in the uterus may, like a pregnancy, prevent the mare from coming back into estrus 

(Turner et al. 2015). However, some domestic mares did exhibit repeated estrus cycles during the time 

when they had IUDs (Killian et al. 2008, Gradil et al. 2019). The main cause for an IUD to not be 

effective at contraception is its failure to stay in the uterus (Daels and Hughes 1995). As a result, one of 

the major challenges to using IUDs to control fertility in mares on the range is preventing the IUD from 

being dislodged or otherwise ejected over the course of daily activities, which could include, at times, 

frequent breeding.   

 

At this time, it is thought that any IUD inserted into a pregnant mare may cause the pregnancy to 

terminate, which may also cause the IUD to be expelled. For that reason, it is expected that IUDs would 

only be inserted in non-pregnant (open) mares. Wild mares receiving IUDs would be checked for 

pregnancy prior to insertion of an IUD.  This can be accomplished by transrectal palpation and/or 

ultrasound performed by a veterinarian. Pregnant mares would not receive an IUD. The IUD is inserted 

into the uterus using a thin, tubular applicator similar to a shielded culture tube, and would be inserted in 

a manner similar to that routinely used to obtain uterine cultures in domestic mares. If a mare has a zygote 

or very small, early phase embryo, it is possible that it will fail to be detected in screening, and may 

develop further, but without causing the expulsion of the IUD. Wild mares with IUDs would be 

individually marked and identified, so that they can be monitored occasionally and examined, if 

necessary, in the future, consistent with other BLM management activities.  

 

Using metallic or glass marbles as IUDs may prevent pregnancy in horses (Nie et al. 2003), but can pose 

health risks to domestic mares (Turner et al. 2015, Freeman and Lyle 2015). Marbles may break into 

shards (Turner et al. 2015), and uterine irritation that results from marble IUDs may cause chronic, 

intermittent colic (Freeman and Lyle 2015). Metallic IUDs may cause severe infection (Klabnik-Bradford 

et al. 2013).  
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In domestic ponies, Killian et al. (2008) explored the use of three different IUD configurations, including 

a silastic polymer O-ring with copper clamps, and the ñ380 Copper Tò and ñGyneFixò IUDs designed for 

women. The longest retention time for the three IUD models was seen in the ñTò device, which stayed in 

the uterus of several mares for 3-5 years.  Reported contraception rates for IUD-treated mares were 80%, 

29%, 14%, and 0% in years 1-4, respectively. They surmised that pregnancy resulted after IUD fell out of 

the uterus. Killian et al. (2008) reported high levels of progesterone in non-pregnant, IUD-treated ponies.  

 

Soft IUDs may cause relatively less discomfort than hard IUDs (Daels and Hughes 1995). Daels and 

Hughes (1995) tested the use of a flexible O-ring IUD, made of silastic, surgical-grade polymer, 

measuring 40 mm in diameter; in five of six breeding domestic mares tested, the IUD was reported to 

have stayed in the mare for at least 10 months. In mares with IUDs, Daels and Hughes (1995) reported 

some level of uterine irritation, but surmised that the level of irritation was not enough to interfere with a 

return to fertility after IUD removal.  

 

More recently, several types of IUDs have been tested for use in breeding mares. When researchers 

attempted to replicate the O-ring study (Daels and Hughes 1995) in an USGS / Oklahoma State 

University (OSU) study with breeding domestic mares, using various configurations of silicone O-ring 

IUDs, the IUDs fell out at unacceptably high rates over time scales of less than 2 months (Baldrighi et al. 

2017). Subsequently, the USGS / OSU researchers tested a Y-shaped IUD to determine retention rates 

and assess effects on uterine health; retention rates were greater than 75% for an 18-month period, and 

mares returned to good uterine health and reproductive capacity after removal of the IUDs (Holyoak et 

al., unpublished results). These Y-shaped silicone IUDs are considered a pesticide device by the EPA, in 

that they work by physical means (EPA 2020). The University of Massachusetts has developed a 

magnetic IUD that has been effective at preventing estrus in non-breeding domestic mares (Gradil et al. 

2019). After insertion in the uterus, the three subunits of the device are held together by magnetic forces 

as a flexible triangle. A metal detector can be used to determine whether the device is still present in the 

mare. In an early trial, two sizes of those magnetic IUDs fell out of breeding domestic mares at high rates 

(Holyoak et al., unpublished results). In 2019, the magnetic IUD was used in two trials where mares were 

exposed to stallions, and in one where mares were artificially inseminated; in all cases, the IUDs were 

reported to stay in the mares without any pregnancy (Gradil 2019).   

 

Sex Ratio Manipulation  

Sex ratio manipulation, leading to a reduced fraction of mares in the herd, can be considered a form of 

contraceptive management, insofar as it can reduce the realized growth rate in a herd. By reducing the 

proportion of breeding females in a population (as a fraction of the total number of animals present), the 

technique leads to fewer foals being born, relative to the total herd size (see Appendix O). Sex ratio is 

typically adjusted in such a way that 60 percent of the horses are male. In the absence of other fertility 

control treatments, this 60:40 sex ratio can temporarily reduce population growth rates from 

approximately 20% to approximately 15% (Bartholow 2004). While such a decrease in growth rate may 

not appear to be large or long-lasting, the net result can be that fewer foals are born, at least for a few 

years ï which can extend the time between gathers, and reduce impacts on-range, and costs off-range.  

 

Gathers and Associated Activities 

 

The BLM has been conducting wild horse and burro gathers since the mid-1970s.  During this time, 

methods and procedures have been identified and refined to minimize stress and impacts to wild horses 

and burros during gather implementation.  Published reviews of agency practice during gathers and 
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subsequent holding operations confirm that BLM follows guidelines to minimize those impacts and 

ensure humane animal care and high standards of welfare (GAO 2008, AAEP 2011, Greene et al. 2013, 

Scasta 2019).  The Comprehensive Animal Welfare Program (CAWP) in Appendix C would be 

implemented to ensure a safe and humane gather occurs and would minimize potential stress and injury to 

wild horses and burros. 

 

Transport, Off-Range Corral (ORC) Holding, and Adoption (or Sale) Preparation 

Animals would be transported from the capture/temporary holding corrals to the designated BLM off-

range corrals ORC(s).  From there, they would be made available for adoption or sale to qualified 

individuals or sent to off-range pastures (ORP). 

 

Wild horses or burros selected for removal from the range would be transported to the receiving ORC in a 

straight deck semi-trailers or goose-neck stock trailers. Vehicles would be inspected by the BLM 

Contracting Officerôs Representative (COR) and Project Inspectors (PIs) prior to use to ensure wild 

horses and burros can be safely transported and that the interior of the vehicle is in sanitary condition.  

Wild horses and burros would be segregated by age and sex and loaded into separate compartments. A 

small number of mares or jennies may be shipped with foals.  Travel time for recently captured wild 

horses or burros is limited to a maximum of 10 hours. 

 
Upon arrival at the ORC, recently captured wild horses and burros would be off-loaded by compartment, 

placed in holding pens, and fed good quality hay and water. Most wild horses and burros will begin to eat 

and drink immediately and adjust rapidly to their new situation.  At the ORC, a veterinarian will examine 

each load of horses and provide recommendations to the BLM regarding care, treatment, and if necessary, 

euthanasia.  Any animals with a chronic or incurable disease, injury, lameness or serious physical defect 

(such as severe tooth loss or wear, club feet, and other severe congenital abnormalities) would be 

humanely euthanized using methods acceptable to the American Veterinary Medical Association 

(AVMA).  Wild horses and burros in very thin condition or animals with injuries would be sorted and 

placed in hospital pens, fed separately and/or treated for their injuries as indicated.  Recently captured 

animals in very thin condition may have difficulty transitioning to feed.  Some of these animals may be in 

such poor condition that it is unlikely they would have survived if left on the range. Similarly, some 

females may lose their pregnancies. Every effort would be taken to help females make a quiet, low stress 

transition to captivity and domestic feed to minimize the risk of miscarriage or death.   

 

After recently captured wild horses and burros have transitioned to their new environment, they would be 

prepared for adoption or sale. Preparation involves freezemarking the animals with a unique identification 

number, microchipping, drawing a blood sample to test for equine infectious anemia, vaccination against 

common diseases, castration, and de-worming.  

 

At ORCs, a minimum of 700 square feet is provided per animal. Mortality at ORCs averages 

approximately five percent per year (GAO 2008), and includes animals euthanized due to pre-existing 

conditions; animals in extremely poor condition; animals that are injured and would not recover; animals 

which are unable to transition to feed; and animals which are seriously injured or accidentally die during 

sorting, handling, or preparation. 

 

Adoption or Sale with Limitations and Off-Range Pastures (ORP) 

Adoption applicants are required to have at least a 400 square foot corral with panels that are at least six 

feet tall for horses over 18 months of age.  Applicants are required to provide adequate shelter, feed, and 

water.  The BLM retains title to the horse for one year and the horse and the facilities are inspected to 
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assure the adopter is complying with the BLMôs requirements.  After one year, the adopter may take title 

to the horse, at which point the horse becomes the property of the adopter.  Adoptions are conducted in 

accordance with 43 CFR 4750. 

 

Potential buyers must fill out an application and be pre-approved before they may buy a wild horse.  A 

sale-eligible wild horse is any animal that is more than 10 years old or has been offered unsuccessfully for 

adoption three times.  The application also specifies that buyers cannot re-sell the animal to slaughter 

buyers or anyone who would sell the animal to a commercial processing plant.  Sales of wild horses are 

conducted in accordance with BLM policy.   

 

ORPs are designed to provide excess wild horses with humane, life-long care in a natural setting off the 

public rangelands.  Wild horses are maintained in grassland pastures large enough to allow free-roaming 

behavior and with the forage, water, and shelter necessary to sustain them in good condition. About 

37,000 wild horses that are in excess of the existing adoption or sale demand (because of age or other 

factors) are currently located on private land pastures in Iowa, Kansas, Oklahoma, Missouri, Montana, 

Nebraska, Wyoming, Utah, and South Dakota.  Located mainly in mid or tall grass prairie regions of the 

United States, these ORP are typically highly productive grasslands as compared to more arid western 

rangelands. These pastures comprise about approximately 400,000 acres. The majority of these animals 

are older in age.   

 

Euthanasia and Sale without Limitation  

Under the Wild Horse and Burro Act, healthy excess wild horses or burros should be humanely 

euthanized or sold without limitation if there is no adoption demand for the animals.  However, while 

euthanasia and sale without limitation are allowed under the statute, for several decades Congress has 

prohibited the use of appropriated funds for this purpose.  If Congress were to lift the current 

appropriations restrictions, then it is possible that excess horses removed from the Complex over the next 

10 years could potentially be euthanized or sold without limitation consistent with the provisions of the 

Wild Horse and Burro Act. 

 

Any old, sick or lame horses unable to maintain an acceptable body condition (greater than or equal to a 

Henneke BCS of 3) or with serious physical defects would be humanely euthanized either before gather 

activities begin or during the gather operations as well as at off-range holding facilities. 

 

2.2.4  Alternative 2:  Phased-in Gather and Removal of Excess Wild Horses to Low AML and 

Population Growth Suppression 

Alternative 2 is similar to Alternative 1 but would not include a sex ratio adjustment. As with Alternative 

1, horses would be gathered to low AML.  Alternative 2 would include the removal of excess wild horses 

to low AML, removing all burros, population growth control using fertility control vaccine treatments for 

mares (PZP, PZP-22, GonaCon, or most current approved formula) and/ or IUDs, and maintaining the 

population at AML during the 10-year period.  Under Alternative 2, the BLM would gather and remove 

excess wild horses and burros within the project area to return the population levels to low AML range.  

All excess wild horses and burros residing in areas outside of the Complex would be gathered and 

removed. Under this alternative, the BLM would attempt to gather a sufficient number of wild horses to 

allow for the application of fertility control (PZP, PZP-22, GonaCon, or other approved formulation) and/ 

or IUDs to all mares that are released.  The procedures to be followed for implementation of fertility 

control are detailed in Appendix F.  Once low AML is achieved, if the wild horse population should 

exceed AML, BLM would use a maintenance gather(s) to keep the population at AML. 
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See Alternative 1 (Section 2.2.3) for descriptions on fertility control vaccines that also pertain to 

Alternative 2.  

 

See Alternative 1 (Section 2.2.3) for descriptions regarding gathers, transport, off-range corral (ORC) 

holding, and adoption (or sale) preparation, adoption or sale with limitations and off-range pastures 

(ORP), euthanasia and (prohibited) sale without limitation, all of which pertain to Alternative 2. 

 

2.2.5  Alternative 3:  Phased-in Gather and Removal Only  

Alternative 3 would limit management activities to gathering and removing excess wild horses and burros 

from within and outside the Surprise Complex over a 10-year period as the sole method used to achieve 

low AML .  The actual number of animals removed in a given gather would depend on availability of 

national holding space and funding, and gather efficiencies. Under this alternative, fertility control 

methods would not be applied and no changes to the herdôs existing sex ratio would be made.  

 

See Alternative 1 (Section 2.2.3) for descriptions regarding gathers, transport, off-range corral (ORC) 

holding, and adoption (or sale) preparation, adoption or sale with limitations and off-range pastures 

(ORP), euthanasia and (prohibited) sale without limitation all of which pertain to Alternative 3. 

 

2.2.6  Alternative 4: No Action  

Under Alternative 4, no gather, removal, and no population management to control the size of the wild 

horse and burro population within the Surprise Complex would occur. 

 

2.2.7  Monitoring and Mitigation  

The BLM COR and PIs assigned to the gather would be responsible for ensuring contract personnel abide 

by the contract specifications and the SOPs (Appendix C).  Ongoing monitoring of forage condition and 

utilization, water availability, aerial population surveys, and animal health would continue.   

 

Fertility control monitoring would be conducted in accordance with the SOPs (BLM Instruction 

Memorandum 2009-090: https://www.blm.gov/policy/im-2009-090).  Genetic diversity monitoring would 

take place, consistent with BLM Instruction Memorandum 2009-062.  Monitoring the herdôs social 

behavior would be incorporated into routine monitoring.  The objective of this additional monitoring 

would be to determine if additional studs form bachelor bands or are more aggressive with breeding bands 

for the forage and water present.  

 

Required Design Features (RDF)  

The following RDFs would be applied to be consistent with the ARMPA:  

 

1. RDF Gen 12:  Control the spread and effects of nonnative, invasive plant species (e.g. by washing 

vehicles and equipment, minimize unnecessary surface disturbance). All projects would be 

required to have a noxious weed management plan in place prior to construction and operations. 

2. RDF Gen 13: Implement project site-cleaning practices to preclude the accumulation of debris, 

solid waste, putrescible wastes, and other potential anthropogenic subsidies for predators of 

greater sage-grouse. 

3. RDF Gen 17:  Restore disturbed areas at final reclamation to the pre-disturbance landforms and 

desired plant community. 

4. RDF Gen 19: Instruct all construction employees to avoid harassment and disturbance of wildlife, 

especially during the greater sage-grouse breeding (e.g. courtship and nesting) season. In 

addition, pets shall not be permitted on site during construction.  

https://www.blm.gov/policy/im-2009-090
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5. RDF Gen 22: Load and unload all equipment on existing roads, pull outs, or disturbed areas to 

minimize disturbance to vegetation and soil.  

 

2.3  Alternatives Considered but Dismissed from Detailed Analysis 

 

1. Exclusive Use of Bait and/or Water Trapping 

This alternative involves the use of bait (feed) and/or water to lure horses and burros into trap sites as the 

primary gather method.  It would not be timely, cost-effective, or practical to use bait and/or water 

trapping as the only gather method because the number of water sources on both private and public lands 

within and outside the Complex would make it almost impossible to restrict wild horse and burro access 

to the selected water trap sites. Bait and/or water trapping may be used in strategic locations to assist in 

removals and fertility control treatments.  As a result, this alternative was dismissed from detailed 

analysis.  

 

2. Remove or Reduce Livestock within the Complex 

This alternative would involve no removal of wild horses and burros in the Complex and would instead 

remove or reduce authorized livestock grazing.  This alternative was not considered in detail because it is 

contrary to previous decisions which allocated forage for livestock use and would not be in conformance 

with the existing land use plan nor does it achieve the purpose and need for this EA.  Livestock grazing 

can only be reduced or eliminated through provisions identified within regulations (43 CFR 4100) and 

must be consistent with multiple use allocation set forth in the RMP.  This alternative would exchange 

use by livestock for use by wild horses, and eliminating or reducing grazing in order to shift forage use to 

wild horses would not be in conformance with the Surprise RMP and is contrary to the BLMôs multiple-

use mission as outlined in the 1976 Federal Land Policy and Management Act.  The BLM is required to 

manage wild horses and burros in a manner designed to achieve a thriving natural ecological balance 

between wild horse and burro populations, wildlife, livestock, and other uses.  Wild horses have been 

identified as a causal factor in not meeting rangeland health standards.  Thus reducing livestock AUMs to 

increase AMLs would not achieve a thriving natural ecological balance.  Horses are present year-round 

and their impacts to rangeland resources differ from livestock, as livestock can be controlled through an 

established grazing system (confinement to specific pastures and limited period or season of use to 

minimize impacts to vegetation and riparian). This alternative would also be inconsistent with the Wild 

Horse and Burro Act, which directs the immediate removal of excess wild horses and burros and requires 

management for a thriving natural ecological balance.  

 

3. Gather the Complex to the AML Upper Limit  

Under this alternative, a gather would be conducted to remove enough wild horses to achieve the upper 

range of the AML.  This alternative was dismissed from detailed study because AML would be exceeded 

by the next foaling season following a gather resulting in the need to conduct another gather within one 

year.  This would result in increased stress to individual wild horses and the herd.  Resource damage due 

to wild horse overpopulation would continue in the interim, as the upper level of the AML established for 

the Surprise Complex represents the maximum population for which thriving natural ecological balance 

would be maintained.  This alternative is not consistent with the Wild Horse and Burro Act, which 

requires the immediate removal of excess wild horses and burros if BLM determines their removal is 

necessary.  

 

4. Fertility Control Treatment Only (No Removal) 

Under this alternative, no excess wild horses and burros would be removed.  Population modeling (which 

does not apply to burros) analyzed the potential impacts associated with conducting gathers about every 2 
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to 3 years over the next 20 year period to treat captured mares with fertility control.  Due to the vast size 

of this Complex, wide distribution of animals, and inaccessibility to the animals, remote darting 

opportunities are extremely limited because of the annual retreatment requirements to maintain 

vaccination efficiency. While there would be an average reduction of 15.9 percent to 24.7 percent, 

compared to the current annual population growth rate (as modeled in WinEquus), AML would still not 

be achieved through fertility control alone and damage to the range associated with wild horse and burro 

overpopulation would continue. Moreover, this alternative would not meet the Purpose and Need for the 

Action and would be contrary to the Wild Horse and Burro Act.  

 
5. Designate the Complex to be Managed Principally for Wild Horse or Burro Herds 

This alternative would address the issue of excess wild horses in the Complex through the complete 

removal of authorized livestock grazing, instead of by gathering and/or removing excess wild horses and 

burros from the HMA.  This alternative would be contrary to the Surprise RMP by allowing the wild 

horse and burro population to remain above AML.  Therefore, this alternative does not meet the purpose 

and need to achieve and maintain the established AMLs. 

 

This alternative is also inconsistent with the Wild Horse and Burro Act, which directs the Secretary to 

immediately remove excess wild horses and burros when a dtetermination is made that such a removal is 

necessary to achieve a thriving natural ecological balance.  The current apportionment of multiple use 

grazing between livestock and wild horses and burros was established through a five-year public review 

process between 2004 and 2008, which developed and approved the Surprise RMP.  The available 

monitoring data does not indicate a need to change the level of livestock grazing.  Nor does the available 

monitoring data indicate that changes to AML are warranted at this time, since there is no evidence of 

changes in habitat conditions (such as greater availability of water) that would allow for increases in the 

wild horse AML.  

 

The current population of wild horses and burros above AML is resulting in adverse impacts to water 

sources, riparian/wetland sites, and vegetation.  Even in areas where there has been little to no livestock 

grazing, monitoring data indicates that wild horse and burro impacts are affecting the BLMôs ability to 

manage for rangeland health.   

 

The current level of authorized livestock grazing has been established through inventory and monitoring 

data over the past 50 years.  Forage allocations for livestock have been made in accordance with forage 

and habitat needs for wildlife and wild horses and burros.  The BLM has not received any new 

information that would indicate a need to change the level of livestock grazing at this time.  Furthermore, 

the BLM establishes grazing systems to manage livestock grazing through specific terms and conditions 

that confine grazing to specific pastures, limit periods of use, and set utilization standards.  These terms 

and conditions minimize livestock grazing impacts to vegetation during the growing season and to 

riparian zones during the summer months.   

 

Wild horses, however, are present year-round, and their impacts to rangeland resources cannot be 

controlled through establishment of a grazing system, such as for livestock.  Thus, impacts from wild 

horses can only be addressed by limiting their numbers to a level that does not adversely impact 

rangeland resources and other multiple uses.  

 

While the BLM is authorized to remove livestock from HMAs ñif necessary to provide habitat for wild 

horses or burros, to implement herd management actions, or to protect wild horses or burros from disease, 

harassment or injuryò (43 CFR Ä 4710.5), this authority is usually applied in cases of specific emergency 
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conditions and not for the general management of wild horses or burros under the Wild Horse and Burro 

Act, as wild horse and burro management is based on the land-use planning process, multiple use 

decisions, and establishment of AML.  For these reasons, this alternative was eliminated from further 

consideration.  

 

6. Raising the Appropriate Management Level for Wild Horses and Burros 

The BLM has established current AML ranges based on many years of data collection, resource 

monitoring, and multi-agency planning efforts.  The current AMLs are based on established biological 

resource monitoring protocols and land health assessments and were approved in the 2008 Surprise RMP 

and 2013 Livestock Grazing Authorization and Wild Horse Appropriate Management Level 

Establishment Massacre Lakes Allotment and Herd Management Area EA.  Delay of a gather until the 

AML can be reevaluated is not consistent with the Wild Horse and Burro Act, Public Rangelands 

Improvement Act, FLPMA, or the 2008 Surprise RMP.  Monitoring data collected within the Complex 

does not indicate that an increase in AML is warranted at this time.  On the contrary, such monitoring 

data confirms the need to remove excess wild horses and burros to reverse downward resource trends and 

promote improvement of rangeland and riparian health.  Severe resource degradation would occur in the 

meantime and large numbers of excess animals would ultimately need to be removed from the Complex 

in order to achieve AML or to prevent the death of individual animals under emergency conditions.  This 

alternative was eliminated from further consideration because it is contrary to the Wild Horse and Burro 

Act which requires the BLM to manage the rangelands to prevent resources from deterioration associated 

with an overpopulation of wild horses and burros.  In addition, raising the AML where there are known 

resource degradation issues associated with an overpopulation of wild horses and burros does not meet 

the purpose and need of this EA to restore and maintain a thriving ecological balance.  If future data 

suggest that adjustments in the AML are needed (either upward or downward), then changes would be 

based on an analysis of monitoring data, including a review of wild horse habitat suitability, such as the 

condition of water sources in the Complex.  For the reasons stated above, this alternative was eliminated 

from further consideration. 

 

7. Wild Horse and Burro Numbers Controlled by Natural Means 

This alternative was eliminated from further consideration because it is contrary to the Wild Horse and 

Burro Act which requires the BLM to prevent range deterioration associated with an overpopulation of 

wild horses and burros.  The alternative of using natural controls to achieve a desirable AML has not been 

shown to be feasible in the past. Wild horse and burro populations in the Surprise Complex have not been 

shown to be controlled by predators or other natural factors. In addition, wild horses are a long-lived 

species with documented foal survival rates exceeding 95 percent and they do not self-regulate their 

population growth rate.  

 

This alternative would result in a steady increase in the wild horse and burro populations which would 

continue to exceed the carrying capacity of the range resulting in a catastrophic mortality of wild horses 

in the Surprise Complex.  As the vegetative and water resources are degraded to the point of no recovery 

as a result of the wild horse and burros overpopulation, wild horses would start showing signs of 

malnutrition and starvation.  The weaker animals, generally the older animals, and the mares and foals, 

would be the first to be impacted. It is likely that a majority of these animals would die from starvation 

and dehydration which could lead to a catastrophic die off.  Allowing horses to die of dehydration and 

starvation would be inhumane treatment and would be contrary to the Wild Horse and Burro Act, which 

mandates removal of excess wild horses and humane treatment of the animals.  
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This alternative would also lead to irreparable damage to rangeland resources from excess wild horses 

and burros, which is contrary to the Wild Horse and Burro Act, which mandates the BLM to ñprotect the 

range from the deterioration associated with overpopulationò, ñremove excess animals from the range so 

as to achieve appropriate management levelsò, and ñto preserve and maintain a thriving natural 

ecological balance and multiple-use relationship in that area.ò Habitat conditions would deteriorate as 

wild horse numbers above AML reduce herbaceous vegetative cover, damage springs and increase 

erosion, and could result in irreversible damage to the rangelands.  For these reasons, this alternative was 

eliminated from further consideration. This alternative would not meet the purpose and need for this EA 

which is to remove excess wild horses from within and outside the Surprise Complex and to reduce the 

wild horse population growth rates to manage wild horses within established AML ranges. 
 

3.0 Affected Environment 
 

This section of the EA briefly discusses the relevant components of the human environment which may 

be affected by the action alternatives or no action (see Table 3-1).  

 

3.1  General Description of the Affected Environment 

The Surprise Complex encompasses 396,674 acres of public, private, and state lands within Humboldt 

and Washoe Counties in Nevada (see Appendix A for map).  Topography varies from gently rolling hills 

to deeply dissected canyons.  Elevation varies from 4,800 feet to 8,200 feet. Annual precipitation 

averages 8 inches at lower elevations to 12 inches at the highest elevations.  Temperatures also vary from 

-10 degrees Fahrenheit in the winter and 100 degrees Fahrenheit in the summer.  

 

The wild horses of the Surprise Complex are descendants of local ranch horses, and cavalry remounts 

(Amesbury 1967).  During World War I, the local ranchers were involved in gathering wild horses from 

the Surprise Complex for U.S. Army remounts.  The first aerial inventories of the Surprise Complex were 

undertaken by the BLM in 1973, 1974, and 1975, which noted 615 horses.  Based on 2007 and 2011 

capture data, horses in the Surprise Complex predominantly exhibit bay, black, sorrel, and brown coat 

colors; however many horses have varied colors, including palomino, gray, dun, grulla, buckskin, 

chestnut, pinto, and red roan.  Horses within the Complex are commonly 15 hands tall, of slight to 

moderate build, and average 800 to 1100 pounds in weight.   
 

Vegetation is typical of sagebrush steppe with co-dominance of shrubs and native perennial grasses.  

Some wildfires have also occurred in the Complex, resulting in conversions of sagebrush steppe to 

invasive, annual grass monocultures.  Invasive grass monocultures are generally stable ecological states, 

in which recovery to native perennial grasses is not expected.  In addition to a decline in biodiversity, 

wildfires have also exposed vulnerable soils to trampling resulting in increased wind and water erosion.  

Water is available through a variety of undeveloped streams, springs, and seeps, as well as developed 

water sources such as stock tanks, pits, troughs, and reservoirs on public and private lands.  These are 

scattered throughout the Complex.  Many of the undeveloped springs and seeps are ephemeral and 

produce water for only a few months in normal precipitation years.  Many of them produce no water 

during below average precipitation years.  

 

A more detailed description of the Surprise Complex, history, and elements of the affected environment 

can be found in the 2011 High Rock Complex Wild Horse Population Management Plan (Chapter 3, 

pages 41 to 111) and is incorporated into this assessment by reference.  

 

Massacre Lakes 
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Massacre Lakes HMA was not included in the 2011 High Rock Complex, and is described here.  The 

topography, climate and vegetation do not differ significantly from the rest of the complex (as described 

above).  Water availability in the Massacre Lakes HMA is provided by natural and man-made water 

sources.  Several of the natural water sources have been developed and some of these developed waters 

have been fenced. 

 

Horses in the Massacre Lakes HMA have likely descended from local ranching stock, and generally come 

in solid colors.  The last removal of excess wild horses from the Massacre Lakes HMA was completed in 

1988 when 25 horses were gathered and 14 were removed.  Following the gather, 8 mares and 3 stallions 

or a total of 11 animals were released.  None of the release mares were given a fertility control vaccine 

(PZP, or Porcine Zona Pellucida, PZP-22) prior to their release.  Following the 1988 gather and removals, 

the population growth rate was below the normal until approximately 2016 (Figure 3-1).  Explanations 

for this increase up to 2016 are wild horse egression outside the Massacre Lakes HMA and/or predation.  

The current estimated population of 131 wild horses is based on the 2019 Tri-State aerial survey.  

Although the graph depicts a drop in population from 2016 to 2019, it may be explained by the large 

increase in population in the adjacent HMA, Bitner.  In 2016, the population in Bitner was 62 and in 

2019, the population was 107 as known interchanges occur between these two HMAs regularly. 

 

Figure 3-1. Historic population of the Massacre Lakes HMA. The HMA population was below 

AML unil 2001 and has continued to increase since that time. 

 

 
 

 

3.2  Description of Affected Resources/Issues  

Table 3-1 lists the elements of the human environment subject to requirements in statute, regulation, or 

executive order which were considered for detailed analysis.  The BLM has discussed all the resources 

mentioned below, and has either incorporated and analyzed them within this EA, or provided an 

explanation of why they were not analyzed in detail.  Resources that may be affected by the proposed 

action and alternatives were identified to be analyzed in detail.  Resources that are not present or not 

affected by the proposed action and alternatives were considered but eliminated from detailed analysis. 
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Table 3-1:  Supplemental Authorities (Critical Elements of the Human Environment) 

 

Supplemental Authorities Present 
May 

Affect 
Rationale 

Area of Critical Environmental 

Concern (ACEC) 
YES NO 

The Surprise Complex contains three ACECs: 

Massacre Rim, Bitner, and High Rock Canyon 

ACECs.  The proposed action would positively 

affect ACECs by reducing damage to cultural 

resources, upland vegetation, and riparian areas 

and improve the biological integrity of the 

ACECôs from reducing year-round grazing 

pressure by wild horses. 

Air Quality YES NO 

The planning area is outside a non-attainment area.   

The proposed action would result in small and 

temporary areas of disturbance. 

Cultural Resources YES YES 

To prevent any impacts to cultural resources, trap 

sites and temporary holding facilities would be 

located in previously surveyed areas. Cultural 

resource inventories and would be required prior to 

using trap sites or holding facilities outside 

existing areas of disturbance. Cultural resources 

would primarily be impacted under the no action 

alternative.  Discussed below in Sections 3.2.1 and 

4.4.1. 

Environmental Justice NO NO 

The proposed action would have no 

disproportionately high or adverse human health or 

environmental effects on minority or low-income 

populations. 

Greater Sage-Grouse YES YES Discussed below in Section 3.2.6 and 4.4.6. 

Farmlands, Prime or Unique NO NO 
No Prime or Unique Farmlands (as defined by 7 

CFR 657.5) are present in the Complex. 

Fish Habitat YES NO 

Fish habitat would benefit from the removal of 

excess wild horses and burros by reducing year-

round trampling and sediment loading.  

Floodplains NO NO Not present. 

Forest / Woodlands YES NO 
Juniper woodlands occurring in the Complex 

would not be affected. 

Fuels/ Fire YES NO 
Fuel projects within the Complex would not be 

affected. 

Health and Safety YES NO 

The health and safety of the public during gather 

operations would follow Observation Day Protocol 

and Ground Rules that have been used in recent 

gathers to ensure that the public remains at a safe 

distance and does not impede gather operations. 



Surprise Complex Wild Horse and Burro Gather Plan 
Environmental Assessment DOI-BLM-CA-N020-2021-009-EA 

 

Applegate Field Office Page 26 
Environmental Assessment DOI-BLM-CA-N020-2021-009-EA  

 

 

 

Appropriate BLM staff would be present to ensure 

compliance with visitation protocols. These 

measures minimize the risks to the health and 

safety of the public, BLM staff and contractors, 

and to the wild horses and burros during the gather 

operations.  The BLM also follows current policy 

and guidelines pertaining to Observation Days 

[BLM IM No. 2013-058]. 

Lands/ Access NO NO 

No new rights-of-way or other land authorizations 

are required to implement the proposed action or 

alternatives.  

Livestock Grazing YES YES Discussed below in Section 3.2.2 and 4.4.2. 

Migratory Birds YES YES Discussed below in Section 3.2.6 and 4.4.6. 

Native American Concerns YES NO 
Native American consultation is ongoing, no 

concerns have been expressed to date.. 

Noxious Weeds YES NO 

To prevent the risk for spread of noxious weeds, 

any noxious weeds or non-native invasive weeds 

would be avoided when establishing and accessing 

trap sites and holding facilities. Project Design 

Features (PDFs) and Standard Resource Protection 

Measures (SRPMs) to reduce the spread of 

noxious weeds by vehicles are discussed in the 

Programattic Applegate Integrated Invasive Plant 

Management EA (DOI-BLM-CA-N020-2017-

0017-EA).  These PDFs and SRPMs would be 

followed under this EA.  All trap sites, holding 

facilities, and camp sites would be surveyed prior 

to selection.  A reduction of wild horse populations 

would reduce the occurrence of noxious weed sites 

across the landscape. 

Recreation YES NO 

Recreation infrastructure would not be impacted. 

Recreation use has occurred mainly in the form of 

wilderness recreation, hiking, camping, and 

hunting.  Activities that have occurred with very 

low frequency are wildlife observation, nature 

study, and archaeological sightseeing.   
 

Riparian-Wetland Zones YES YES Discussed below in Section 3.2.4 and 4.4.4. 

Socioeconomics YES NO 

The proposed action or alternatives would not 

affect the socioeconomic status of the counties or 

nearby towns.  

Soil Resources YES YES 

Impacts to soils would affect less than 1% of the 

Complex and would be temporary under 

Alternatives 1, 2 and 3. Alternative 4 would have 

an impact to soils in areas where horses and burro 



Surprise Complex Wild Horse and Burro Gather Plan 
Environmental Assessment DOI-BLM-CA-N020-2021-009-EA 

 

Applegate Field Office Page 27 
Environmental Assessment DOI-BLM-CA-N020-2021-009-EA  

 

 

 

congregate, which would generally be around 

riparian areas. Discussed below in Section 3.2.5 

and 4.4.5. 

Threatened and Endangered 

(T&E) Plant Species 
NO NO 

There are no known populations of designated 

T&E plant species occurring within the Applegate 

Field Office Boundary.  

T&E Wildlife Species NO NO Not present. 

Upland Vegetation YES YES Discussed below in Section 3.2.3 and 4.4.3. 

Visual Resources YES NO 
Gather operations are temporary and would not 

impact visual resources within the Complex. 

Water Quality YES NO 

Trap sites and temporary holding facilities would 

be located away from any water sources to avoid 

impacts to water quality.  Any impacts to water 

sources used while horses are in route to trap sites 

would be temporary and would not significantly 

affect water quality.   

Waste (Hazardous or Solid) NO NO Not present. 

Wild Horse and Burros YES YES Discussed below in Sections 3.2.7 and 4.4.7 

Wild and Scenic Rivers NO NO Not present. 

Wilderness YES YES Discussed below in Sections 3.2.8 and 4.4.8 

Wildneress Study Area YES YES Discussed below in Sections 3.2.9 and 4.4.9 

Wildlife YES YES Discussed below in Section 3.2.6 and 4.4.6. 

 

Critical elements of the human environment identified as present and potentially affected by the action 

alternatives (alternatives 1, 2, and 3) and/or the no action alternative include: cultural resources, livestock 

grazing, upland vegetation, riparian and wetland resources, soil resources, wildlife (migratory birds, 

threatened and endangered wildlife  species, greater sage-grouse), and wild horses and burros.  The 

affected environment relative to these resources is described below. 

 

3.2.1 Cultural Resources 

The entirety of the Surprise Complex lies within the ethnographic or traditional territory of the Northern 

Paiute; of the 22 bands that comprise the Northern Paiute, five are represented in the area encompassed by 

the Surprise Complex. The northern portion of the Complex falls within the area identified as being used 

by the Agaipaninadokado (ñFish Lake Eatersò) and Moadokado (ñWild Onion Eatersò) of Summit Lake, 

and the Gidutidad or Kidütökadö (ñGroundhog Eatersò) of Surprise Valley. The southern portion lies 

primarily within the area traditionally used by the Kamodokado (ñJack Rabbit Eatersò) of Gerlach, 

Nevada and the the Sawadokado (ñSagebrush Mountain Dwellers) of Winnemucca. Northern Paiute from 

other band areas likely passed through the Surprise Complex as part of seasonal subsistence rounds as 

well.  Many members of the Kidütökadö continue to reside at the Fort Bidwell Reservation. Additional 

information on the Northern Paiute can be found in Fowler and Liljeblad (1986), Kelly (1932), King et al. 

(2004), and Stewart (1939); these references are incorporated here by reference. 
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Previous cultural resource inventories completed within the Surprise Complex footprint indicate that the 

area was used prehistorically for a wide array of resource procurement activities, and that both seasonal 

upland habitation and more permanent, year-round habitation on valley floors occurred throughout the 

region. In addition, seasonal, temporary campsites were established for purposes of resource procurement, 

including stone-tool materials, game, and plant resources. Other prehistoric resources common to the 

region include stacked rock features (cairns, placements, blinds, alignments) and rock art (petroglyph) 

sites. Initial prehistoric use of the area may have occurred as early as 12,000 years before present, with 

historic Euro-American settlement occurring during the mid-1800s. Historically, use of the Surprise 

Complex area was predominately associated with sheep and cattle grazing, and historic resources 

identified in the area are related to early homesteading, ranching, emigrant and military trails, mining, and 

railroads. The Surprise Complex area also includes portions of the historic (1846) Applegate Emigrant 

Trail, particularly in the High Rock and Nut Mountain HMAs. King et al. (2004) and the Surprise 

Resource Management Plan (RMP; 2007) contain further information on the archaeological resources 

present within the Surprise Complex and surrounding vicinity. 

 

Various Class II and III cultural resource inventories have been completed throughout the Surprise 

Complex by BLM, academic, and cultural resource management (CRM) personnel since the early 1970s. 

To date, these undertakings have resulted in the identification of 1,652 archaeological sites, including 

predominately prehistoric resources but also historic and/or multicomponent resources as well. In addition 

to the sites that have been identified and documented as a result of previous inventory work, the Surprise 

Complex also includes parts of three Areas of Critical Environmental Concern (ACEC) and the Black 

Rock Desert-High Rock Canyon Emigrant Trails National Conservation Area (NCA) which were 

designated as a result of high densities of significant cultural resource values along with other related 

significant natural resource values. ACECs encompassed by the Surprise Complex are Massacre Rim, 

Bitner, and High Rock Canyon; the former two ACECs are located within the Applegate Field Office 

administrative area while the High Rock Canyon ACEC is located in the Black Rock Field Office but 

whose cultural resources are administered by Applegate Field Office. The Surprise RMP (2007) also 

contains additional information on the ACECs described above.  

 

The most sensitive areas for cultural resources, both in terms of impacts and where those resource types 

are most prevalent, are those which have natural water sources such as springs and streams. Heavy 

historical livestock grazing (pre-1970s) prior to the implementation of current grazing standards severely 

impacted and damaged many cultural sites. Lithic scatters (reduction areas), habitation localities, and 

quarry sites are especially vulnerable because trampling and hoof action can displace, physically break, 

and/or otherwise alter and destroy artifacts and surface archaeological features. Sites damaged by 

livestock or wild horse grazing begin to erode as a result of soil displacement and compaction and 

vegetation loss as well, increasing loss of integrity over time until they are eventually completely 

destroyed. Grazing damage to cultural sites has historically been associated with cattle grazing, but since 

the implementation of changes in cattle grazing management practices in recent years, including closing 

of the High Rock Canyon and adjacent areas to livestock grazing, the observed damage has been caused 

by wild horse grazing.  

 

Increasing populations of wild horses competing for limited access to water and food resources has 

resulted in significant impacts to cultural resources at riparian areas. In an effort to access water, horses 

have caused substantial ground disturbance from trampling and pawing the ground around spring sources 

and seeps. As a result, both prehistoric and historic artifacts and features at or nearby these water sources 

have been displaced and/or destroyed.  In addition to the loss of some artifacts and features, these sites 

have suffered a loss of integrity and data potential that cannot be recovered. 
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3.2.2  Livestock 

The affected environment for livestock grazing provides information on how ecosystems within the 

Surprise Complex are being affected by multiple uses of the land, including livestock grazing permits. 

Adjustments to livestock grazing permits is outside of the scope of this assessment.  Information about 

livestock grazing permits within the Surprise Complex is provided below in Table 3-2. 

 

All livestock permits within the Surprise Complex have undergone multiple changes to permit terms and 

conditions over the past 30 years.  Livestock active AUMs were reduced in several allotments in the 

1960s.  In recent years, the BLM has monitored livestock grazing utilization, conducted riparian 

functional assessments and used other monitoring methods to determine if the active numbers are meeting 

allotment resource objectives.  The BLM issues grazing permit renewals on a 10-year basis and makes 

adjustments as necessary to active numbers, AUMs, and season of use to meet land health standards. 

 

The BLM has reduced active livestock use on the Surprise Complex by 41 percent over the last 50 years 

(see Appendix I).  Further information regarding reduced use is incorporated into this assessment by 

reference from the 2011 High Rock Complex Wild Horse Population Management Plan EA (Section 3.6, 

pages 60 to 66).  The decision to reduce the amount of livestock grazing in the allotment was to promote 

healthy sustainable rangeland ecosystems.  The allotments within the HMA are mapped in Appendix H.  

There are a total of seven livestock operators who are currently authorized to graze livestock in these 

allotments annually.  The cattle operators are authorized to use a total of 30,587 AUMs of forage each 

year.  An AUM is the amount of forage needed to sustain one cow, five sheep, or five goats for a month.  

The allotments consist of various pastures grazed in a rest- and deferred-rotation.   

 

Each allotment has specific terms and conditions defining turnout locations and seasons of use depending 

on the prior yearôs available water, climatic conditions, and actual use numbers.  Annual meetings 

(Annual Operating Plans) are held prior to livestock turnout to plan deferment and livestock rotations. 

During drought years, livestock use may be limited or decrease due to lack of water availability.  The 

BLM Rangeland Management Specialists work closely with operators on livestock distribution and 

movement during such years to limit excessive use on riparian areas.  The season of use may vary by one 

to two weeks annually based upon forage availability, drought conditions, and other management criteria.  

 

The BLM allocated forage for livestock use, and the management of cattle in the Surprise Complex 

involves careful adherence to permit stipulations, particularly regarding livestock numbers and season-of-

use restrictions.  Decisions pertaining to the six grazing allotments are contained in the following 

documents:  

 

1. BLM Environmental Assessment, DOI-BLM-CAN070-2013-0021-EA, Massacre Lakes Permit 

Renewal (2013) 

2. BLM Revised Environmental Assessment, DOI-BLM-CAN070-2009-006-EA, Livestock Grazing 

Authorization for the Nut Mountain Allotment (2009) 

3. BLM Environmental Impact Statement, DOI-BLM-CA-N020-2008-0002-RMP-EIS, Surprise 

Resource Management Plan and Record of Decision (2008) 

4. BLM Environmental Impact Statement, DOI-BLM-NV-W030-2018-0022-RMP-EIS, Black Rock-

High Rock NCA Resource Management Plan of 2004 (2004) 

5. BLM Environmental Assessment, CA-370-2001-03, Environmental Assessment for Livestock, 

Grazing Authorization and Grazing Plan Revision: Wall Canyon East Allotment Actions to Meet 

Rangeland Health Standards (2000) 
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6. BLM Environmental Assessment, CA-370-99-08, Bare Allotment and Fox Hog Wild Horse Herd 

Management Area Livestock Carrying Capacity and Grazing Strategy Wild Horse Appropriate 

Management Level (1999)  

7. BLM Environmental Assessment, CA-370-98-05, Bitner Allotment Management Plan Revision 

(1998) 

8. BLM Environmental Assessment, BLM-CA-028-96-02, Cowhead/Massacre Management 

Framework Plan Amendment: Massacre Mountain Allotment Class of Livestock (1996) 

 
Livestock grazing use is controlled by fencing, herding, and strategic placement of water and salt.  Rest-

rotation and/or deferred rotational grazing strategies are also employed.  Under the rest rotation grazing 

strategy, a pasture is grazed for one season then rested for one or two growing seasons to allow sufficient 

recovery time for plant growth and vigor prior to being grazed again.  Deferred grazing is the 

postponement of grazing on a pasture until a specified time.  For example, when plants mature and seeds 

set, they are not as vulnerable to damage from grazing as they would be during spring growth, therefore 

grazing may be deferred until seed set.  Other grazing strategies include early-on and early-off grazing, 

turnout location rotation, delayed turnout, or a modified annual season-of-use.  Annual adjustments to 

livestock grazing are made by the BLM according to forage availability and in response to below- or 

above-average precipitation.  

 

Table 3-2 below includes the number of animals and AUMs that are permitted in each grazing allotment 

for cattle, the permitted season of use, and the type of grazing system used.  See Appendix H for a more 

complete description of grazing management actions that are permitted within each of the six grazing 

allotments within the Surprise Complex.  See Appendix J for summary of livestock actual use information 

for the allotments in the HMA since the 2011 gather in the Surprise Complex. 

 

Table 3-2: Cattle Grazing Summary in the Surprise Complex 

Livestock 

Grazing 

Allotment Name 

No. of 

Cattle 

Permits 

No. of 

Cattle1/ 

Active 

Cattle 

AUMs 

Season of 

Use (Dates) 
Grazing System 

Bitner 1 283 

183 

100 

1,702 04/16-8/30 

9/16-10/15 

9/16-10/15 

5 pasture deferred use with 

reduced livestock numbers 

from 9/16-10/15. 

Bare 1 1870 

1340 

670 

13,260 3/1 - 6/30 

7/1 - 10/31 

11/1 - 11/30 

8 Pasture Rest Rotation and 

Deferred Use 

Massacre 

Mountain 

2 9682/ 5,824 4/1 - 9/30 Riparian Restrictions/Closure 

Areas 

Massacre Lakes 1 150 

450 

1,693 5/15-5/29 

5/30-9/17 

4 pastures with 2-year cycle 

of rest/ rotation and deferred 

use. 

Nut Mountain 1 813 4,893 4/16-10/15 7 pastures with 2-year cycle 

of rest/ rotation and deferred 

use. 

Wall Canyon 

East 

1 656 3,215 5/1-9/30 4 Use Areas ï Deferred Rest 

Rotation 

Total  7,483 30,587   
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1/Livestock numbers are for the entire grazing allotment, and do not reflect the AUMs that would be 

allocated within each HMA, as only a portion of the grazing allotments fall within the HMAs. 

 
2/ Approximately 90% of cattle use on Massacre Mountain Allotment occurs outside the High Rock HMA 

due to a lack of water sources and fences to manage cattle grazing. Approximately 43% of the HMA is 

closed to all livestock grazing. 

  

Livestock use has varied since the 2011 wild horse and burro gather.  In 2012, the Lost Fire burned over 

30,615 acres of BLM and private lands within the Surprise Complex.  The fire altered entire plant 

communities within the burned area.  Subsequent grazing management was altered as well.  Appendix J 

shows the decreased livestock use in the two years following the fire.  Livestock use fluctuated between 

2012 and 2015 as BLM worked with permittees to rest burned areas from livestock grazing.  

Additionally, many permittees do not use their full grazing preference most years because they are 

balancing their use with conditions on the ground (e.g., available water, pastures rested previous year, soil 

moisture conditions).  On average since 2011, permittees only use about 52% of full grazing preference 

(see Appendix J). This allows for rest from livestock grazing.  However, wild horses and burros have free 

access to all areas year-round, thus livestock rest does not allow for complete rest for vegetative 

communities, especially in riparian areas which continue to be degraded by wild horses and burros.   

 

 

3.2.3 Upland Vegetation 

Maintaining a balance of grazing animals and controlling the timing and amount of forage that is 

consumed each year by wildlife, livestock, and wild horses is crucial to maintaining healthy upland plant 

communities within the Surprise Complex. Heavy grazing on the upland vegetation from excess wild 

horses does not allow upland sites to recover from past disturbances and those areas are in danger of 

trending downward in ecological health.  The 2011 High Rock Complex Wild Horse Population 

Management Plan EA (Section 3.11, pages 89 to 94) has a more complete description of the upland 

vegetation. The Massacre Lakes HMA was not included in the 2011 analysis and an excerpt from a Land 

Health Evaluation in the Massacre Lakes Allotment/ HMAvcompleted in 2013 is presented below.  

 

In March 2010, a Rangeland Health Determination was completed for the Massacre Lakes Allotment/ 

HMA. Data from rangeland health assessments, riparian functional assessments and trend studies 

indicated that land health standards for Upland Soils, Riparian Wetland Areas and Biodiversity were 

not met. The standards for Streams and Water Quality were not applicable, therefore not assessed.  

 

The standard for upland soils was not met and not progressing towards due to pedestalling, lack of 

litter, lack of organic matter and the slight loss of soil due to water erosion. Continued heavy grazing 

pressure by wild horses and cattle and below average precipitation were determined to be the causal 

factors for the non-achievement of this standard.  

 

The standard for riparian wetland areas was not met, but progressing towards meeting the standard. 

While fenced riparian areas were functional, half of the assessed unfenced sites were either FAR or 

nonfunctional. In the northern most portions of the HMA, negative impacts to Sage Hen Spring and 

smaller un-named springs in the vicinity were reducing the water holding capacity for riparian 

habitats. The poor conditions of riparian areas in the northeast portion of HMA were generally due to 

year-round use by wild horses rather than seasonal use by livestock. 
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The standard for biodiversity was not met and not progressing towards. Data and observations 

indicated a lack of deep rooted perennial grasses (and in some cases forbs) in shrub interspaces with 

low species diversity. Continued heavy grazing by wild horses and cattle were determined to be the 

causal factors for the non-achievement of this standard.  

 

Plant communities and sagebrush ecosystems that have been impacted in the past by wildfires and historic 

livestock grazing are vulnerable to losing more of their native perennial grass component when grazed at 

higher than moderate utilization levels (less than 60 percent) (USFS 2017).  Sites that are close to 

crossing an ecological successional threshold to annual species and sites that are adjacent to water sources 

are the most vulnerable.  Increased amounts of grazing on the uplands from an excess number of wild 

horses and burros does not allow some upland sites to obtain the amount of rest needed to recover from 

past disturbances.  

 

3.2.4 Riparian-Wetland Sites 

Past uses include, but are not limited to, historical grazing by domestic livestock and wild horses and 

burros, multiple large wildfires, numerous multi-year droughts that resulted in the loss of riparian 

vegetation and erosion of riparian soils.  To mitigate effects to riparian areas, over the last 50 years, 

livestock AUMs have been reduced and grazing management actions such as deferred rest rotation have 

been implemented.  

 

Riparian and wetland sites within the Surprise Complex are generally small (less than 1 acre) and are 

capable of providing water for a limited number of wildlife, livestock, and wild horses.  A more complete 

description of riparian areas and wetland sites within the Complex can be found in the 2011 High Rock 

Complex Wild Horse Population Management Plan (Section 3.8, pages 67-86).  A few larger springs with 

associated wet meadows exist within the Complex, and these sites are typically heavily used by livestock 

and wild horses and burros.  Green riparian vegetation available during the hot summer months is an 

attractant to grazing animals when adjacent upland vegetation becomes mature, dry, and loses nutritional 

value. 
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Figure 3-2: This wet meadow complex in the Fox Hog HMA shows heavy use and multiple braided trails 

as animals congregate in green, riparian areas during hot weather. This photo was taken in July when 

upland vegetation such as that in the foreground, has become dry and mature. Large, connected bare 

ground patches are evident as is the drying of the lower meadow which is a direct result of chronic, severe 

overuse by primarily wild horses. This spring was rated as Nonfunctional by an interdisciplinary team in 

2020.  

     

During drought years, and in seasons with less than average precipitation, many riparian areas are unable 

to store water past spring or early summer.  Therefore, many riparian/wetland areas are not capable of 

providing water for any species during drought years.  As a result of water sources drying up during a 

drought season, larger, perennial riparian systems receive a disproportionate amount of use, as shown in 

photos of Sage Hen Spring in the Massacre Lakes HMA (Figure 3-1) and Cherry Spring in the High Rock 

HMA (Figure 3-2).  This often leads to riparian systems becoming degraded from heavy use and soil loss 

occurs from a concentrated number of animals using limited perennial water sources.   
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Figure 3-3: Large, connected patches of bare ground are evident at Sage Hen Spring in the Massacre 

Lakes HMA, a severely degraded riparian system.  These large, connected patches of bare ground lead to 

soil loss, erosion, and invasion by non-native species. Cattle rarely use this part of the allotment and 

historic game camera photos show nearly exclusive use by wild horses which have damaged this spring.         

 

 
Figure 3-4: Cherry Spring, in the High Rock HMA, has been denuded of vegetation due to severe, 

chronic overuse by wild horses and burros and has lost significant topsoil due to erosion by wind and 

water.  

 








































































































































































































































































































































































































